Identification of a novel esterase from the thermophilic bacterium Geobacillus thermodenitrificans NG80-2.
In the framework of the discovery of new thermophilic enzymes of potential biotechnological interest, we embarked in the characterization of a new thermophilic esterase from the thermophilic bacterium Geobacillus thermodenitrificans. The phylogenetic analysis of the GTNG_0744 esterase indicated that the sequence belongs to the enterochelin/enterobactin esterase group, which have never been recognized as a family in the lipases/esterase classification. These enzymes catalyze the last step in the acquisition of environmental Fe3+ through siderophore hydrolysis. In silico analysis revealed, for the first time, that the machinery for the uptake of siderophores is present in G. thermodenitrificans. The purified recombinant enzyme, EstGtA3, showed different substrate specificity from known enterochelin/enterobactin esterases, recognizing short chain esters with a higher specificity constant for 4-NP caprylate. The enzyme does not require cofactors for its activity, is active in the pH range 7.0-8.5, has highest activity at 60 °C and is 100% stable when incubated for 16 h at 55 °C. DTT, β-mercaptoethanol and Triton X-100 have an activating effect on the enzymatic activity. Organic solvents have in general a negative effect on the enzyme, but n-hexane is a strong activator up to 150, making EstGtA3 a good candidate for applications in biotechnology.